Differential regulation of aldose reductase expression during macrophage polarization depends on hyperglycemia.
Aldose reductase (AR; gene AKR1B1) is the rate-limiting enzyme of the polyol pathway and has been associated with diabetes and atherosclerosis. Here, we sought to identify the mechanisms underlying differential AR expression in human atherosclerotic plaque macrophages. In vitro, M1-polarized human monocyte-derived macrophages expressed significantly higher levels of AKR1B1 mRNA and AR protein compared with M2-polarized macrophages. AR activity was significantly higher in M1 macrophages. AKR1B1 mRNA expression correlated positively with the M1 marker TNF(r = 0.430,P = 0.006) and negatively with the M2 marker MRC1 (r = -0.443,P = 0.044). Increased AR expression in M1 macrophages depended on hyperglycemia. Concomitantly, expression of SLC2A1 (coding for the Glc transporter GLUT-1) was significantly higher in M1 than in M2 macrophages. Pharmacological inhibition of GLUT-1 using STF-32 completely abrogated Glc-induced AR up-regulation in M1 macrophages. When analyzing AR expression in post-mortem coronary artery plaque macrophages, a history of diabetes was associated with a significantly increased proportion of CD68(+)AR(++)macrophages, supporting the in vivo relevance of our in vitro findings. We demonstrate that the phenotype of atherosclerotic plaque macrophages may be affected by cardiovascular risk factors such as hyperglycemia. Our data illustrate the complex interplay between systemic and local factors in atherogenesis.